Genetic mechanisms for duplication and multiduplication of the human CYP2D6 gene and methods for detection of duplicated CYP2D6 genes.
The polymorphic CYP2D6 gene determines the rates at which several different classes of clinically important drugs are metabolized in vivo. A specific phenotype whereby a subject metabolizes drugs very rapidly (ultrarapid metabolizer, UM) has been shown to be caused by the presence of multiple active CYP2D6 genes on one allele. Hitherto, individuals with 1, 2, 3, 4, 5, or 13 CYP2D6 genes in tandem have been described for various ethnic groups. In the present investigation, we present results from restriction mapping of the CYP2D loci of individuals with two or more consecutive CYP2D6 genes, along with sequence analysis of this gene (CYP2D6*2). Our results indicate that alleles with duplicated or multiduplicated genes have occurred through unequal crossover at a specific breakpoint in the 3'-flanking region of the CYP2D6*2B allele with a specific repetitive sequence. In contrast, alleles with 13 copies of the gene are proposed to have been formed by unequal segregation and extrachromosomal replication of the acentric DNA. We present a rapid and efficient PCR-based allele-specific method for the detection of duplicated, multiduplicated, or amplified CYP2D6 genes.